Ontogeny and chain-length specificity of gastrointestinal lipases affect medium-chain triacylglycerol utilization by newborn pigs.
Ontogeny and fatty acid chain-length specificity of gastrointestinal lipases in neonatal piglets were examined to explore the basis for variations in postnatal use of medium-chain triacylglycerols (MCT). Twenty-four newborn pigs were studied at 4 ages: 0, 6, 18, and 48 h postpartum (n = 6 pigs/age). Piglets were gastrically intubated and given 3.0 mmol/kg of BW(0.75) each of emulsified tri-C6:0 and tri-C8:0. One hour after intubation, the plasma concentration of C6:0 was 7.5-fold greater than that of C8:0 (P < 0.001), with total plasma medium-chain fatty acid concentrations 3.7-fold greater at 48 h than at 6 h of age (P < 0.05). Pancreatic, gastric, and lingual tissues were analyzed for lipase activity using an equimolar mixture of tri-C6:0 and tri-C8:0 as substrate. Pancreatic lipase activity averaged 7.0 +/- 0.8 micromol of fatty acid released/min per mg of protein for the medium-chain fatty acid substrates. Hexanoate (C6:0) release was greater at 0 h than at 6, 18, or 48 h (P < 0.05); however, age did not affect C8:0 release (P > 0.05). The lowest lipase activity was observed at 18 h for both tri-C6:0 and tri-C8:0. Chain-length specificity of pancreatic lipase was measured with tri-C4:0, tri-C6:0, tri-C8:0, and tri-C10:0 as combined or separate substrates. As separate substrates, the lipase activity decreased progressively as chain length increased from tri-C4:0 to tri-C10:0. As combined substrates, tri-C6:0 was hydrolyzed fastest (P < 0.05), followed by C4:0, C8:0, and C10:0. Gastric and lingual lipase activities averaged 2.7 nmol/min per mg of protein for the medium-chain fatty acid substrates, with hydrolysis of C6:0 being 7-fold greater than that of C8:0. In conclusion, pancreatic lipase dominates the preduodenal lipases in the neonatal pig, and greater activity of the gastrointestinal lipases toward tri-C6:0 underlies its increased rate of use.